Regulation of human eIF4E by 4E-BP1: binding analysis using surface plasmon resonance.
The interaction between recombinant human eukaryotic initiation factor (eIF)4E and recombinant glutathione S-transferase (GST)-fused human 4E-binding protein (BP)1 was analyzed by using the surface plasmon resonance method. The association rate of 4E-BP1 with eIF4E increased by about two orders of magnitude in the presence of m7GTP (a model compound of mRNA cap structure), but the dissociation rate was scarcely affected, indicating the cap-dependent binding of 4E-BP1 to eIF4E. On the other hand, phosphorylation of 4E-BP1 weakened its interaction with eIF4E whether m7GTP was present or not. However, phosphorylation of 4E-BP1 already associated with eIF4E or its m7GTP complex did not cause any change of the association, probably because of incomplete phosphorylation. This suggests that the regulation of eIF4E by 4E-BP phosphorylation is performed at its free state, not when it is in the associated state with eIF4E. Given these results, we discuss how 4E-BP regulates eIF4E at the first step of translation initiation.